BACKGROUND: Multidimensional self-report measures of sexual function for women do not include the assessment of vulvar discomfort, limiting our understanding of its prevalence. In an effort to improve the measurement of patient-reported health, the National Institutes of Health funded the creation of the Patient Reported Outcomes Measurement Information System (PROMIS). This included the development of the PROMIS Sexual Function and Satisfaction measure, and version 2.0 of the Sexual Function and Satisfaction measure included 2 scales to measure vulvar discomfort with sexual activity. OBJECTIVES: The objectives of the study were to describe the development of 2 self-reported measures of vulvar discomfort with sexual activity, describe the relationships between these scales and scales for lubrication and vaginal discomfort, and report the prevalence of vulvar discomfort with sexual activity in a large, nationally representative sample of US women. STUDY DESIGN: We followed PROMIS measure development standards, including qualitative development work with patients and clinicians and psychometric evaluation of candidate items based on item response theory, in a probability sample of 1686 Englishspeaking US adult women. We tested 16 candidate items on vulvar discomfort. We present descriptive statistics for these items, correlation coefficients among the vulvar and vaginal scales, and mean PROMIS scores with 95% confidence intervals separately by
D
iagnosis and treatment of dyspareunia require the gynecologist or other health care provider to localize the patient's discomfort and to determine its etiology. Whereas dyspareunia typically involves introital and deeper vaginal pain, clinical insight suggests that some women also complain of vulvar pain or discomfort.
Vulvar pain terminology has evolved over time, and an updated expert consensus on classification of persistent pain (vulvodynia) was recently published. 1 Research has explored correlates and causes of vulvar pain, 2, 3 for example, dermatoses, [4] [5] [6] and, in women with cancer, iatrogenic conditions including radiation changes, lymphedema, and estrogen suppression. 7 Regardless of the cause, it is important to consider the role that vulvar discomfort plays in women's experiences of sexual activity.
The most commonly used multidimensional patient-reported outcome measures of sexual function for women do not include specific references to the vulva. This gap in assessment limits the ability to understand women's experiences with vulvar discomfort or pain during sexual activity. Likewise, the prevalence of vulvar discomfort with sexual activity in the US general population is unknown.
In this manuscript, first, we provide details about 2 new measures of vulvar discomfort and pain that are part of the Patient-Reported Outcomes Measurement Information System (PROMIS) Sexual Function and Satisfaction measure (SexFS) version 2.0 (v2). Second, we describe the relationships between these vulvar discomfort scales and the PROMIS scales for lubrication and vaginal discomfort. Finally, we report the prevalence of vulvar discomfort or pain with sexual activity in a large, nationally representative sample of US women.
Materials and Methods
This study was approved by the Institutional Review Board of the Duke University School of Medicine. All patient participants provided informed consent. Original Research ajog.org
PROMIS SexFS v2 vulvar discomfort scales
In an effort to improve the measurement of patient-reported health, the National Institutes of Health funded the creation of the PROMIS, which included the development of the SexFS measures, version 1 8 and v2. 9 In the next 2 subsections, we summarize the qualitative and psychometric development of the new measures of Vulvar Discomfort with Sexual ActivityeLabial and Vulvar Discomfort with Sexual ActivityeClitoral.
Qualitative development
After a literature review to examine extant patient-reported outcome measures, we conducted 27 patient 10 and 10 clinician focus groups. 9 Initial patient focus groups focused on experiences of sexual function broadly, and general comments about pain and discomfort with sexual activity were common. However, we did not include a specific question about vulvar discomfort in these groups, and few patients spontaneously distinguished vulvar discomfort from vaginal discomfort in their comments.
Subsequent focus group discussions with clinicians (especially those specializing in sexual medicine) revealed a need to emphasize distinctions between vaginal and vulvar discomfort as well as the distinctions between labial and clitoral discomfort. These clinical experts noted that the different functions and sensitivities of these tissues and anatomic locations were important and advised that these distinctions were essential for the appropriate identification of symptoms, formulation of treatment needs, and assessment of clinical outcomes.
Accordingly, we generated 16 candidate questionnaire items about vulvar discomfort distinguishing between the labia and clitoris, with item form modeled on existing items about vaginal discomfort. We tested these items in cognitive interviews with patients to evaluate comprehension of the question stems and response options.
From these patient interviews, it was clear that modifications to define labia and clitoris within each item were necessary. 11 Based on patient feedback, our approach was to add "(lips around the opening of your vagina)" whenever we used the word labia, to add "(clit)" after using the word clitoris, and to further distinguish these items from vaginal discomfort when possible by specifying "inside your vagina" for questions related to vaginal discomfort.
After making these changes, we tested the revised items with new patients to reevaluate comprehension and found that patients generally understood the revised items. The 16 revised items on vulvar discomfort were then included in item testing for the PROMIS SexFS v2.
Psychometric evaluation of items
We wanted to collect a representative sample on which to base our psychometric evaluation of the PROMIS SexFS items. In June 2013, English-speaking US adult women were recruited through the KnowledgePanel of the Gesellschaft für Konsumforschung (GfK), an online panel that uses a probability sample of US mailing addresses to select its participants.
For those individuals who are selected to the panel who do not already have Internet access, a laptop and Internet access are provided by GfK. 12 For those individuals who are selected to the panel and already have Internet access, GfK provides a small incentive for survey completion (w$6.00).
After a pilot test of the survey, 5039 female GfK panel members were invited to participate. Of those, 2219 viewed the informed consent form and 1498 completed the survey. The full sample available for psychometric evaluation included this general US sample of 1498 women plus an oversample of 188 women recruited after the general sample who reported recent oral, vaginal, or vulvar discomfort with sexual activity, based on responses to screener questions. There was no explicit refusal conversion process; instead, enrollment ended when the targeted sample size was met, based on preplanned psychometric analyses for measure development.
To keep the overall SexFS v2 measure as streamlined as possible, our measurement goal was to develop a single measure (scale) of vulvar discomfort that covered both labial and clitoral discomfort. However, we recognized from our initial qualitative work that this might not be a unidimensional construct; thus, we prespecified analyses to compare confirmatory models with labial and clitoral items on separate factors vs all items loading on a single factor. Following methods outlined by Reeve et al, 13 we used a variety of approaches to assess unidimensionality and model fit. The detailed psychometric results have been published elsewhere. 9 
Scoring the PROMIS SexFS
The PROMIS SexFS v2 measures use the T-score metric, on which a score of 50 on each scale corresponds to the average for sexually active adults in the US general population with an SD of 10. For each domain, higher scores represent more of that domain, so a higher score on the vulvar or vaginal discomfort scales indicates more discomfort, whereas a higher score on the lubrication scale indicates more lubrication.
Statistical analysis
For analyses used in measure development and in reporting the prevalence of responses to individual items, the full, unweighted sample was used (n ¼ 1686). Where the sample is noted as representative, it refers to the weighted sample (n ¼ 1757, of whom 1046 were sexually active and provided data on the vulvar discomfort items). This included weighting (by sex) to the October 2012 Current Population Survey based on age, race/ethnicity, education, income, Census region, metropolitan status, and Internet access. Statistical analyses of this group adjusted for the sample design.
We present mean PROMIS scores with 95% confidence intervals based on the mean estimate and SEM for each of the 4 domains, separately by selfreported menopausal status and Sociodemographic and health characteristics were generally similar between the full unweighted sample and the representative weighted samples (Table 1) . However, notable differences included age and menopausal status. The mean age was 49 years in the unweighted sample compared with 47 years in the weighted total sample and 43 years in the weighted sexually active sample. Sixtytwo percent of women were menopausal or perimenopausal in the unweighted sample compared with 56% in the weighted total sample and 50% in the weighted sexually active sample.
PROMIS SexFS vulvar discomfort scales
Psychometric evaluation of the new measures indicated acceptable reliability and model fit ( Table 2) . We found that separate dimensions (scales) for clitoral and labial discomfort were more appropriate than a unidimensional model that combined them into 1 scale. Best model fit for each of the scales was achieved by including the items on frequency and intensity of pain and discomfort with sexual activity, which is conceptually similar to many other measures of bodily pain. Items on pain quality, numbness, and bleeding can be used as individual items to provide additional context and/ or detail but were not included in the final PROMIS scale scores.
Correlations among vulvar and vaginal scales
The magnitudes of the correlations between the PROMIS lubrication, vaginal discomfort, and the 2 vulvar discomfort measures suggest that these measures represent related yet distinct concepts (Table 3 ). The correlation among women who had any nonzero response (that is, anything greater than none or never) within any of the 4 measures was highest between scores on the clitoral and labial discomfort domains (r ¼ 0.77), indicating 59% shared variance ) between the two, which means 41% of the differences among women in clitoral discomfort are not accounted for by differences in labial discomfort and vice versa. The correlation between labial and vaginal discomfort was higher than the correlation between clitoral and vaginal discomfort, and the correlations between either vulvar discomfort scale and lubrication were notably lower than the correlation between vaginal discomfort and lubrication.
Prevalence of vulvar discomfort with sexual activity
In the full, unweighted sample, the prevalence of each of the candidate items on vulvar discomfort varied by concept (Table 4 ). In general, numbness and bleeding were less common than discomfort and pain, and clitoral discomfort or pain was somewhat less common than labial discomfort or pain.
In the representative sample, combining responses to the 8 items included in the 2 vulvar discomfort scales, 21% of sexually active US adult women endorsed recent vulvar discomfort or pain with sexual activity in the past 30 days. Specifically, 11% of women had experienced both labial and clitoral discomfort with sexual activity, an additional 7% had experienced labial discomfort but not clitoral discomfort, and 3% had experienced clitoral discomfort but not labial discomfort.
Menopause and discomfort with sexual activity
Sexually active women who were menopausal or perimenopausal reported significantly lower vaginal lubrication (by 4.4 points, P < .001) and significantly higher vaginal discomfort (by 2.2 points, P ¼ .004) with sexual activity than nonmenopausal women (Figure) . The differences in the vulvar discomfort scale scores by menopausal status were smaller and did not reach statistical significance e 1 point for labial discomfort (P ¼ .07) and 0.7 points for clitoral discomfort (P ¼ .21).
Comment
Vulvar discomfort with sexual activity has been understudied, in part because of the lack of validated measures to assess it in extant multidimensional measures of pain or sexual function. We have summarized the development process that resulted in 2 new PROMIS scales measuring vulvar discomfort and described their relationships with the related domains of vaginal lubrication and vaginal discomfort with sexual activity. We found limited overlap among these domains, which suggests the new PROMIS measures of vulvar discomfort with sexual activity offer unique information about sexual function.
We also reported the prevalence of vulvar discomfort with sexual activity in a large, nationally representative sample of US women. The importance of including measurement of these concepts as part of a comprehensive assessment of sexual health is underscored by their prevalence: 1 in 5 sexually active US women endorsed some degree of vulvar discomfort with sexual activity in the past 30 days. Few women reported severe vulvar pain or discomfort.
We found no direct comparisons between the presented data and other studies. Estimates of related concepts vary: the prevalence of dyspareunia (ie, pain with intercourse) in general population studies in the United States has been estimated at 7e19%, 14, 15 whereas vulvodynia (ie, persistent vulvar pain without identifiable etiology) has been estimated at 8%. 16 Having a history of vulvar pain is more common, with as many as 38% of women reporting it in 1 study. 17 Genitourinary syndrome of menopause, for ajog.org
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which vulvovaginal atrophy is an important component, occurs naturally during the menopausal transition and can also contribute to pain, 18, 19 through vulvovaginal symptoms including dryness, tightness, and susceptibility to abrasion and fissuring with intercourse.
In this study, we observed significant differences by menopausal status in PROMIS scores on vaginal lubrication for sexual activity and vaginal pain with sexual activity. However, the differences in scores on vulvar discomfort with sexual activity were smaller and did not reach the prespecified significance threshold of P < .05, suggesting that factors other than menopausal status may contribute more significantly to the etiology of vulvar discomfort compared with vaginal discomfort. We found no national estimates of clitoral pain to which we could compare our findings.
The Vulvovaginal Symptom Questionnaire (VSQ) also measures vulvar symptoms, although somewhat differently from PROMIS because the VSQ aims to measure the impact of vulvovaginal symptoms on quality of life among postmenopausal women. 20 Accordingly, the VSQ is not specific to symptoms associated with sexual activity, and it includes emotions and life impact of symptoms within its 21 item scale. The VSQ does not distinguish between the labia and clitoris, and development of the VSQ included cognitive interviews with 5 women and psychometric evaluation in 120 women. The PROMIS SexFS vulvar discomfort scales measure both labial and clitoral discomfort associated with sexual activity.
We also presented data from more than 1000 US women on additional selfreport items that provide details about pain quality, numbness, and bleeding that may be of interest for particular studies or settings, such as to aid clinical decisions in the treatment of female pelvic pain or sexual function. These self-report items underwent the same qualitative validation as the items that comprise the PROMIS scales, a development process that incorporated feedback from people with lower literacy and a range of ages, health conditions, and sexual orientations.
Our original focus group guides did not include specific probes about vulvar symptoms, and very few patients spontaneously addressed vulvar pain as distinct from vaginal pain. We suspect this is due to imprecise language (eg, common usage of the word vagina to mean both internal and external anatomy) rather than a lack of experience with these symptoms, especially given the high prevalence of vulvar discomfort/pain later observed in our national sample. Second, even with simply worded items that underwent multiple rounds of cognitive interviews, not all women may be able to understand or accurately distinguish between labial, clitoral, and vaginal discomfort. Third, our qualitative work to develop and initially test these items was limited to 1 geographic location. Fourth, whereas our comprehensive item testing was conducted in a large, national sample, it was limited to English-speaking women. Finally, as with all sample surveys, there is the possibility of errors of nonobservation.
The PROMIS SexFS v2 scales for Vulvar Discomfort with Sexual ActivityeLabial and Vulvar Discomfort with Sexual ActivityeClitoral may help meet both clinical and research needs.
Although they were developed primarily as a research tool, development included specific input from clinicians to improve their clinical utility.
Effective treatment of women with dyspareunia should begin with a comprehensive assessment that includes evaluation of clitoral and labial pain. 21 If administered clinically, inclusion of the vulvar discomfort items alongside measures of lubrication and vaginal discomfort could assist clinicians in quantifying discomfort as well as clarifying the nature and anatomic location of genital discomfort experienced by women during sexual activity. Vulvar and vaginal tissue quality often changes simultaneously, and clinicians might consider treating both simultaneously as well, that is, by pairing vaginal estrogen with nonhormonal vulvar moisturizing creams that are applied to the vaginal opening and all of the vulvar tissues.
With regard to research implications, the open-access availability of the PROMIS scales and the additional items presented here should make it possible for new research on the effects of diseases and their treatments on vulvar discomfort with sexual activity as well as for evaluating interventions to mitigate vulvar discomfort.
The PROMIS SexFS instruments underwent an extensive development process and are available in English and Spanish. PROMIS SexFS scores are centered on the US general population mean, and our presentation of average scores by age and menopausal status allows for built-in comparisons for study samples in a research setting or individual patients in a clinical setting. Future work should explore the utility of these new measures in clinical care for triage and symptom monitoring. n ajog.org
